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(57) Abstract: 

PURPOSE: To provide an image forming method by 
which a high-quality sharp image can be obtd. with an 
excellent transfer efficiency of a toner image. 

CONSTITUTION: This image forming method includes at 
least a developing process to develop an electrostatic 
latent image with a developer to form a toner image on a 
electrostatic latent image holding body 1, a primary 
transfer process to transfer the toner image to an 
intermediate transfer body 5 to which voltage is 
applied, and a secondary transfer process to transfer 
the toner image on the intermediate transfer body to a 
transfer material by pressing a transfer means 7 with 
voltage applied to a transfer material 6. The developer 
used contains a toner, and the toner is a black toner 
containing at least an inorg. fine powder and black 
toner particles prepared by dispersing a coloring agent 
in a binder resin. The shape coefft. of the black toner 
SF-1 and SF-2 satisfy the relation of 1 10<(SF-1)2180, 
110<(SF-2)2140, and B/A21.0, wherein A=(SF-1)-100 and 
B=(SF-2)-100. 



COPYRIGHT: (C)1996,JPO 




<19)H#S*frfTJ? (J P) 



02) <k m 4# It ^ *g <A) 



#H¥8 - 328312 

(43)&liB ¥l£8 #0996) 12S 13 B 



(51)Inta. 8 
G 0 3 G 9/09 
9/08 
9/083 
9/087 
15/01 



F I 
G 0 3G 



9/08 
15/01 
9/08 



3 6 1 



1 0 1 
3 7 2 
0£ 42 M) 



(21)fflH»^ 


KH¥8-46903 




000001007 










(22}tfUSB 


JF*£8*p(1996)2fl 9B 




StSi^HKTAf 3 TB30# 2 ^ 










(3l)«5feli±S## 


ftSPPT- 45059 




jjosci&*BerF*^3TB30S2# 


(32)«5feB 


¥7 (1995)2^108 






(33)«jfe*3-SB 


0* (JP) 




lift as* 


(31)«3fe»*S#^ 


»H¥7-45120 




JfOSC?fc*:BKT*l : ? L 3TB30#2^ ^ 


(32)«jfeH 


¥7(1995)2)3103 






(33)«5fc*±SB 


B* (JP) 




IHR MX 


(31)«jfc*i5#^ 


f#K¥7-93164 




mS«*BKT^3Te30«2^ 


<32)»feH 


¥7 (1995) 3 £28B 






(33)*$fc*£«B 


B* (J P) 


(74)ftSA 


#s± mm mm <ni«) 











(57) mm 

^-ts^fcMiWJWft^-rsMfeb^-Tfa&y. ism 

feh:f— ©Jg^flSKS F - 1 (7>fiE7b" 1 1 0<SF-1S 
1 8 0ffeU, JgR$RSF-2 0>tt#l 1 0<SF- 
2gl4 0ffe'J. SF-2tf>fiI;^e>l 0 0&§[^£:fil 
B £ S F - 1 OflttP'b 1 0 0«:5K*fcttAi:©JtB/A 




1 

imm*<omei 

innm. i ] &wmzmm\x*mLxB&<mm 
tm±iz hi—mzmi&Tzmcrm. 

*z-~wg&jm. Rtfm&tfmuznx^zm^® 

U. h^— ©^K^KS F— 1 <ZM»*> 1 1 0<S * 

3. 0^Sb/StS7. 0 

mo* 3 ] mm& y *^p«ii i o o sssiuc 
t?* y, msm vi—oymmms f - 1 <m& 1 2 0 

SSF-lS160t'feiJ, froSF-2®itfH5 
SSF-2^140 T'&£ff *g 1 Xit 2 (CiaKCOBi^ 

20 

[ff*«4] SfiRfth-J— JiitB/A®«««0. 2 0 
~ 0 . 9 0 -e&Sft#« 1 3 ©V ^-ftlfrlZMmoW 

it&m 5 ] tm& y i—nmmm&t- y ®^ms 

#3 0 ~ 8 0 C/m3T*&£if^ 1 #M4 CDVx-f *l*x 
tCfE«©®ftj&&#i£, 

30 

W#* 8 ] K*gtt»KMfc^& < S/ U a - >*- 

m?m$ ] mmm<*i*--im&t>' 3 0 n m^r 

imzz* izm ut v ^zm&m imsw x-m*Hcia 

[^10] m.m2 0mm^ mmmmx&z 40 
«#« 9 iznmcowmm&jj&L 

m*gu 2] mmznmmiz. mxm&mvib 
zm&m 9 75M 1 1 ni)Hz&m<DwmM&&3&. 

T^snfe^fi^fey^JtajBSBWi. 2-2. 5m 

2/ c m3T?**IW»S 1 75M 1 2 OT^f fttMZ2dM,<DW 

im*m 1 4 ] wm& h-t—umt. inm~ioo 50 



WiR 8-3 2 8 3 1 2 

2 

*F-lgl 8 0T-ft»J. j&R£msF-2aMffi 1 0 
<SF-2Sl4 0tfetJ, SF-2fflii!)^10 0$: 
§l^fe«B£SF-l<8ffl**e>l 0 0«r5l^feffiA£® 

WM(2] S$ltt*!fli. JHfeM— , -^in-h^ 

fe#<af*S«»fcy©Jt«iaiSb (m2/cm3) i:, h 

ft 

*0, S b S S t X 1 . 5 + 1. 5 

nmam^D^mmmmmmsAz^^ 6 o%m 

3 . 5 n m&TFX&Zm&m 1 75M 1 3 <ZH vf*i 

1 5 ] mm& hi— it. g p c-eais sn* 

1 5 0 0 0 tfXSBfC&SW 1 TJrM 1 4 0>t vftUNC 

1 e ] »m»«av m-ht- zmtzm 

&m. u sk^tm in - h -t—mtftpr<mif#±izm 

nxmmmmmi^±iz-^ify 9 v i—mzim 
u #^-ev-fe*># bi--mtfrpism%-ft±izm&2 
ti •, mmmm^Ty bi—zm-rzmmixm&zn 
xmwffim&fc±.\z*/Ty hi--m*jmu fc^x 

m& hi— *%?zmmixm&2nxi&mmmmm 
±izm& v^-m^m. u r& ^xm& hi— «*^ra 

K^±tce^S*i ; *PmS5#i±a>4 in- h+- 
ft. V-e>^h^— & ->T>h^— ftfttJWfeh-*— • 
tfE3WE^»'sKap3ns«*3a 1 l 5 ©v x-f n^tc 

7] Mfeh^— ti, SF-2®t/Wxn 
- hi—, •*Hy#h-t—R&S/7yb1—<DSF-2 
oM «fc y *» 5 Ri^cgv Aft *g l 6 tciaig©®^^ 

& 

[SMI 8] ^fxn-ht-ft SF-lfr*100 
Ml 7 0T*fe*JIoSF-2^1 0 075S1 3 9T'fe 
y, its SF-1#1 0075S1 70T* 

fe'JIoSF-2AU 0 075S1 3 9T'fey, i/7> h 
t-liSF-l*U 0 0M1 7 0T'S)'JE.oSF-2 
tfl00Ml39 X&Zm&m 16X(il7 lZMm<D 

[Ml 9] ^fxn-ht-ll SF- 1**10 0 
75S1 6 0T'&yjBoSF-2*U 0 OTirSl 3 0"e$> 
h^— ti, SF-1#100M160T' 
feUloSF-2AU0 0Ml3 0t'$>'J, S>T> h 



(3) 

3 

1— {JSF-1^1 0 07551 6 0T'fe»JloSF-2 
^10 0M13 0 T'$>Z>m$T3. 1 6 Kit 1 7 (ClBffi© 

[f*S2 0] -fxn-h^-- ii, SF-itfioo 

7551 50t*»JIoSF-2««l 007551 2 5T-& 
Vfe*>#h^— fcfc. SF-1#1 007551 50T* 
0 07521 2 5T?*y, i/7> h 
i— (iSF-UM 007551 5 0T'fetJIoSF-2 
# 1 0 0 755 1 2 5 1 6 Xtt 1 7 fCfSictf) 

mmems^ 10 

[|f*«2 1] jfSfih^l— TW&Kh^-T-fey. -fx 

!f*3l 6 7552 0©^-rn^KI2«®WIWKfiW& 
W#312 2] Hfeh-*— . 'fxn-ht-, 

1 6 755 2 0 CO (, ftj^ffifl&B{tt&%#& 

^xa-ht-li, M^*ft#&OWxp 
&#*T*M^t-£3£{Cj:oT^3*l£:-f xn- h*- 

-«?■«:* U 

I*. 30 

zmtoMtt 8 5 oeu:T***ii#£ 1 755 2 3 

»tH3(E¥»©«ffiWK««, JIS-K-6301-eiW 
5£0T 1 0-4 0g©«gffl&;&U§.o, &?#&0)3tli 

«l»IIWE¥flUC»EE L*FSH£^#WC[H^(Z>x ? 7&7£ 50 



fflUPP- 8-3 2 83 1 2 

4 

£3£¥-£ Lsbzm #^ 1 755 2 6 vf *i*»tcl5«fflM 
sbcDJiy K L/x^;b h %%?Z>m&m 1 755 2 7 <zh ^ 

©«%-tstt#js i 755 2 1 <D^irfrfr\zffim>wmz 

*cdx> Ki/xOi/ h x> K uxOi/ S±{cH 

- zmm^m\tm-t&n#m 1 755 2 7 ©^-rn^iciB 

V v6SH#Jg 1 755 3 1 0DV ^-r4X7!)HCf 3®©®^fig^ 
& 

warn 3 3 ] &#?H?i m#* tmmmmz 20-9 

0 L fciPI?llfifla(fi?c»KB'e h -7— +tc^ 

V 3 2 Xl± 3 3 (C|£i£(Dli^^&, 

[»*3« 3 5 ] mmmjm 2 5 r ic« 1 

0~2 0^cStT-&SSP*^3 2 7553 4©v^tlA^ 
'7, bj—CDWKemS F - 1 1 10<S 

f-i^i 8ot?*»j, fimemsF-2cr>mtfi 1 0 

<SF-2S1 4 OT'feU, SF-20iKi^l 00$: 
5IV^fflBi:SF- lCDffi^ej 1 0 0&3I^£HA£:GD 
ifcB/ACDWl. 0JStTT»Sii:S:4f«i:'r*B» 

[11*913 7 3 tUK&h1— <Z)BET®Cj:oT8l!l5g 
Stlfc|tffi{*i»*fey©Jt«iiaiSb (m2/cm3) 



(4) 



4#BB¥ 8-3 2 8 3 1 2 



3. 0<Sb/St^7. 0 

im#m 3 8 ] wm& b i—mmmm i o o 
izttu «ffi»3o~2oofi»ws:-^r-rsflaMSh^- 

U . fftgf£ h ^-©JBttflBK S F - 1 Wltf 1 2 
OSSF-1S1 6 O-VSb*), froS F-2<Z>fii#l 1 
5SSF-2S14 0T?*-6ft#3t3 6Xte3 HCSSM 

vwmB&mm. io 

M#JS3 9] RJIteh^-ttJfcB/AtfXStfO. 2 
0~0. 9 OT'fe-g>»#3S3 675M3 8©^i*tl^fClE 

[»*«4 o ] mm& b i—om&im&f- y 

3 0 ~ 8 0 C/m3"efeSH^ 3 6 TJrM 3 9 CD^ 

imnwmBf&mw* 20 
w#«4 2] s^^aa^A^fb^^ixT^s 

»#3J3 675M4 lOVN-f^i^tCfB^coM^^go 
W#9U 3 ] Afc«emHtt»tf4>& < i: %» S/ U a-> 
*^;UT*^$;ftfe*j©T'&.Sft#«4 2lc8Btt«Z>Bfllt 

B$mm» 

m#m4 4 ] ^&B^ft&-#5f£S# 3 0nmg 
«H0tt&Se>K:*LTV**ill#1l3 675M4 3©Wf*i 
HH#3I4 5] S^2©mf^ti. j«e*T^S 30 

ft#gi4 4 tcias^BiR^^a. 
(i^4 6] «m2(ommt. mmxm-?$>z 

m^m 47] mss 2 corn^ji. mmm\z.ms^-&> 

Bt#3l4 8 ] WM& hi— tt^tt, B E TSi; «fc o 
TW£Sftfcfl«&fcy©j*aBHfc5*l. 2~2. 5m 

wmmtimm. 40 

[ft #«4 9 ] bi—tSmt. 1 n m~ 1 0 0 

n m<DfflR<7)ffim8RMW:t&&lWZ £ £ 6 0 %jffl?L 
3 . 5 n mJKTT*-BHI#g(3 6 75M4 8 ©V vf 



*m3) £#TIB&# 

fro, SbSStXl. 5+1. 5 

$s&ft±icm&zti : wae?»±©-f id- h+- 
mmmt^&M2nz>m-&m 3 6 75s 5 ocD^-rti^ 

- h+~, V-te*># ht-M % >7>ht-©SF-2 
©«J: U %i 5 JSUr*£H«## 5 1 iClB^Wl/^^ 

So 

C«*3S5 3] >fxn- h SF-lfrlOO 
TJrMl 7 0.T»*tJIoSF-2#l 0 075S1 3 97?& 
V-fef># SF-1^1 OO/irMl 7 0T* 

$VloSF-2^1 0 07JM1 3 9T'fe';, 5/T> h 
+— fcfcSF-ltfl 0 0/irSl 70Tfe'JIoSF-2 
# 1 0 0 75M 1 3 9 -eftSfWigi 5 1 Xte 5 2 (CfftftZ) 

B9#£5 4l -fXD-ht-(t SF-ltflOO 
75M1 6 0T'fe'JIoSF-2^1 0 075M1 3 Of* 
»J, bi— it. SF- 1*U O OJJrSl 6 OT? 

fe'JloSF-2*U 0075M1 3 OT'&y, S/T> h 
^— tiSF-lAU OOTirSl 6 OT'feyja.c>S F-2 
*U 0 OJJrMl 3 OT»*sai*S5 1X(45 2tC|B^0D 



[f*S5 0] ^Mfeh+-li, GPCT'?B!l^$tl^ 
^S^fCfeVNT, fifi^*«©fcr-^*«3 0 0 0- 
1 5 0 0 0<DfflBlZ&&m#3M3 675S4 9(Z)^-ftl^ 



C1I*S5 5] -fin-h^-Wu SF-1AUOO 
1 5 0 T'S> y fio S F - 2 *'T ; 0 0 7&M 12 5 T'3b 
y, SF-ltfl OOT5S1 5 0T' 

*»JloSF-2*«l 0 075M1 2 5T'&y, i/T> h 
+-«SF-1*U 0 075S1 5 OT'feyfi.oSF-2 
# 1 0 0 7m 1 2 5 T?*S8f*3S 5 1 Xti 5 2 (CfB^CT) 

W#gC5 6] Mfeh^-A^(41>^— T'&y, -fx 

If #11 5 1 75S 5 5 ©V ^m^{CSS«<Z)BflWigfi!a6«. 
[11*3(5 7] M& b±—, ^iP-ht- v-tf> 
^ h^- &&i/7y bi—mm& bi—T'&ZM&m 



(5) 

7 

U 10 

£*-r 5 1 75s 5 7 <z)v ^ntrtztm.omm£ 

Zm®Mtf8 5|£eUlT'feSft#^3 67M5 8CDWf 

6 o ] &»wmmmi&>&mj§iz y^mm 
ttm-t-&ya£.*tt-j-zn#&3 enms 9(D^m 20 

mpvmM»o^mm.*\ j i s • k- 6 3 0 1 x-w 

Z%S&-£V#)Z>m&%3 67&M6 1 (D^^tlAHCfH^© 
[ff^6 3] cfP^g^«4. Nf—^^ffilf-rS^ 

-ftl^(C!2«CDli^^So 40 

[ft#g[6 5] tpm&m-m*. bi—mztm-tzt- 

sbORmkb^^ZmU HffiVib^2*±izm&Znt~ 
hi— &*Wm^?--?Z>r=.toV>&&'<)\< b 

0fSISSo * 

3. 0^Sb/St^7. 0 
*mg.-fZ>m?&&i 1 75M7 3m^txMzf5M(D bi~ 

mum 7 5 ] b-t- ti^mmn 1 o o 

IZMU J&f£#3 0~2 0 0figg|S£-^rr£?&[4h^ 50 



iff ^ 8-3 2 8 3 1 2 

8 

[it*^6 6] *rae¥«4, mztm^ztz 

-££¥¥©14^ £ff*JS3 675M6 209^-ftlTWC 

m&m 6 7] life h^-- 14. mimmmz-sm lt 

^£Sf*Jg3 673rM6 6OTVx-ftl^{Cf^C0®^^ 

So 

[it im e 8 1 m<mmmt>\ m&i®mmz 20-9 

0M4%^b^?H«Ji«clS-?<Z)^T' b±- wz-sm 

zftT^&m&m 6 7 {ztmoymmzm&w* 

[»*«6 9] 14, igfth^-T-fcU, 81 

^5lf#«6 7Xii6 8(CfB«(Z)®^^@„ 
[ff 7 0 ] &#$3?fMtf) 2 5 TC ICfctt-SttJgtf 1 
0~2 07?c Stt'fcSitS6 775S6 9<7)V%-ftl^ 

[ff#« 7 1] >pt& < £ §4 xp -^feMil)^*^ 

f S-fxa-h^— 

'pt£< £& ^vy*%M&ffl£%mm%£ &-^rr£v 
bi— m-R&mmmzm-rz^ify* bi- 

-t. 

y bi--^Rtfimmmitm-?2>yTy bi--t. 
mm& bi— teim.mis F-2omtf 1 4 oj^tt-$> 

U JLo-fxn- N^— , vfe*>^ h^— RZfi/Ty b-t- 
-Vimm&S F - 2 J: *J^#^3«>: SrMhtS b+ 

2 0 75M1 6 0T'fe^lf#^7 1 {CfBK© bi—*v 
K 

mm&b-t—it. wzbi— x-ubv. 

gxfxn-h^— , "7if >i? h^— &&i/7y h-f— 14 
h^— T'&§»*«7 1 X147 2(CIE®«> 

C»#^74] #feh^— COBET?£{CJ:oT?RI^$ 
nfe^«£«&^ l JG)it^®^Sb (mVcm3) i;. 

Lfem&««&f-U(Difa^BWS t (m2/cm3) £tf 

^o. SbSStxl. 5 + 1. 5 
-TfeU, M^fih^— <7)^^KSF-l(Dfii*>l 2 
OgSF-1^1 60t*fe'J, S F - 2 CDffitf 1 1 
5^SF-2S14 0T'fc-g>«#^7 175S74<Z)^-r 



(6) 



*3fH8¥ 8-3 2 83 1 2 



10 



[f*97 6] #£hi— ItttB/AOM&O. 2 0 
~0. 9 0 7 1M7 5 0wr*l#lCiE« 

fflht-^ h. 

# 3 0 ~ 8 0 C/m3T-&3«#^ 7 1 ftM 7 6 ©Wf 
*l#lC|3«tf> hi— *y K 

I3«©hi— ho 10 
ff*^7 175M7 8©V^;ft#lC|2®Z>hi— ^P-y k 
^;i/T*fflS$*lfc%;OT'feSft^7 9 ICfB^GD hi" 

-=^>V ho 

8 1 ] m*mmmit-rmm^ 3 0 n 

TT'&y, i£hi— «WB@3 0nmSSiL5S2ffl 

Mztm<Dhi— *«y k 

[»#«8 2] f^2<DS8WfsJt, *tiMKffltt'?&£ 20 
»*^8 1 lCfB@© hi— *>y ho 

[fit^8 3] ^2©m&#lt, fflSB»&ft-?&* 
ff*gt8 1 (CKK® hi— *>y ho 

C»#«8 4] ^Jfl2©mi!&#lt, HJtttKSBBT?* 

£lf*«8 175M8 3<OV.-f*l^lClSK(0 hi— 3f >y 

ho 

[ff#58 5] SEN*— «E?ti. BETSiaoti 

featifefMWbfey^JtafiBBfc^i. 2-2. 5m2/ 

c mST'feSW^ 7 1M8 40V ^-f*l#lCfaK<5D h 
i— 3f *y h. 30 
[ff*gC8 6] m hi— fcHHt, 1 nm~ 1 0 0 nm 

<m&<nffl&MLwmm&mc.is»z> 6 0 

#3 . 5 n 7 1M8 5CV >i*tl# 
ICfEI&Ohi— h. 
[ff*£8 7] gthi— It. GPCriRDeStlS^ 

i^tcfevxT, &&+mm<n\±->7-tfz 0 0 o~i 5 

0 0 0GD^ffltC&5ff#57 1 7irM8 6 <ZH v$*iT,jWCfE 
«©hi— *y h. 

Cff#«8 8] |&fihi— It, SF-2©fl»Vxo 
-hi—, Vi?;/* hi— 25LtfS/7> hi— 0SF-2 40 
©tt«fcy*5J&lh;K:£^ff:^7 lM87fflV>fn*» 
lCiB^tf>hi— 3r>y ho 

[1*58 9] -Yxn-hi— It, SF- 1**10 0 
75S1 7 0T'&yjLoSF-2#l 0075M1 3 9T'fe 
l J, Vtf>#hi— It, SF-l«tl00Ml70T 
&y.&oSF-2#l 0 075M1 3 9T'&y, fy7>h 
i— ItS F — 1 # 1 0 07IrMl 70T'fc(JIoSF-2 
#1 0 075M1 3 9T*&£!f#rH7 175M8 8©W**ft 
#lCI3ig©hi— *>y ho 

[f#*^9 0] -<xa-hi— It, SF-1#100 50 



75S1 6 0t*»JI^SF-2*5l 0 075S1 3 0T?& 
U. hi— It, SF-1#10 073M1 6 0T? 

S>UJ.oS F-2#l 0 0 7!rMl 3 OT'&y, f>T> h 
i— ltSF-l#l 0 075M1 6 0T'*yjLoSF-2 
#1 0 OftMl 3 0T'fe5fflf*^7 175M8 8©kvf*l 
#lC|S«<Z>hi— *>y ho 

[ff*iH9i] -fain- hi— it, SF-itfioo 
Ml 5 0T'$>y.i.-3SF-2#l 0 OMl 2 
y, hi— It, SF-1AU 0 075S1 5 0T' 

fe'JIoS F-2#l 0 075M1 2 5T'$>y, i/T> h 
i— ItS F- 1 #1 0 0 75M1 5 OT'fey I^SF-2 
#1 0 0 7521 2 5T?*SSf#«7 175S8 8(Z)^-f4a 
#IC|B«<Z> hi— *rv ho 

[it #5 92] ^ h i— it, mmsaxmsm^, 

-Yxa-hi— It, M^tt^i#^t>V x a -*fij|R|«: 
«l»tfTfi^r-Bii:fCJ:oT4«S*ifc>f xn- hi" 

hi— it, *^ffii«»aofTi?>#3wai!s 

«»tf»Tf*^i-*ii:K:J:or4j«S*ifc^>df hi" 
hi— (t, S^tt*JW*&If S/T>JlHaBS:^«! 

*T?m^-rsxh(c cfcoT^g$4xfei/r> h^— «?• 

&*1-£»*J®7 1M9 1 ®^-ftl#iCf2«<Z) hi— 
*«y ho 

[a»*3i9 3 3 nfihi— it, mmmm^mbx 

v^i#37 175S9 2<D^-rti#lcta8G)hi— ^^y 

ho 

Hf#£9 4 3 Kff«RtM^ *f*«fit»fS2 0~9 
0 L feSWraftsRH^ewKIlT? h i— *tc-^r 

a*iT^*W*g(9 3lCf3|£(Z)hi— ^>y h. 

[ff*g(9 5] Hfehi— it, ^[4 hi— T'fey, 

V^SSI*519 3Xlt9.4{C|2««)hi— =*r-y h. 

cswta 9 6 ] mtmmwo 2 5 n; j3its*ss# 1 

0~2 O^c S tT?*S8il*Jfi9 375S9 5<D^"Ttl# 
lcie«gO hi— * >y ho 

[f§B^Of¥^ffl^SiW] 

[0 0 0 1] 

«i^-SlcfcVNT, tflSME3|t*S:«v>fclfflBg*& H 
flB^^R«Rtf-?-*i{c«fflS*i* hi— =¥«y htcB§-TS 
^©T'feSo l¥L<li, *&mtt. &WfflM§fm±lz 

m^ft±lc$S&U $?)ic, tflS!Ki9M^e> hi— 
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[0 0 0 2] 

%}*>tiz^z>. -mizimmnmmzmmL. m«<D 
^mz^^mm^zmmmm^mL, ik^zwmn 

&xmz£ vmmi±iz b^—mm^mLx^mmx 1 

H7°V y hfcW^cDT'&s,, 

[00 03] t&fe 7;b*^-^^|{CS^T^ 4o 

&&hi--ffi. yjin ^ -mm. 
■zLtbzjjm^ l^nmmtizMftttbsbf-mmiu 
ft&mmzBmi&j^tfv vrt-<Dm%w&m^m\z£. 

ztvyjw^-wmz&zxmtf-M&izmmznT 2c 
[0004] &£f7ji*7-mmmtt Lxm^com> 

7f--A-/\>y hVni?x^^r— ffl7-f;i/A (OHP) 

easiest %t %>nHKcmucift«ca£ l v \ 
[0005] tpr<m^#.zm\,\frw®.mf&-fim : b 

[0 0 0 6] K9AJ^0>«ttSR£5flc£;8v\S 

7*ij5-wm&mt. xmtmms, is 7, 526 40 

5. 1 8 7, 5 2 6fiCH h*- ^CWmaiK«le5t 
[0 0 0 7] $ fb{C, #P^BS5 9- 1 5 7 3 9-9^46 

i> ° 50 



(7) 8-3 2 8 3 1 2 
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[0 0 0 8] L^L&#e>, WBBHB5 9-1 5 73 9# 
[0 0 0 9] $e,lc. «BBIB5g-5 04 7 3-IW»BC 

«^<*±© h^-- ^z^mt^^t^mmm 

[00 1 0] L*»L«s#(E>. #S9BS59-504 73f 

20 tmmv&v* v±-<ntm*mzm&xt\z-m&z> 
[ooii] tptsm&ftfr *>wm^<n bi—mnm^ 

[0 0 12] $e,(C, #BPS6 1-2 79 8 64^?| 

izt3^r\tjmmmsF-i&xfsF-2^m&^b 
30 Tfflm&zm^tcmmzfmmzm^tdi&nmmm 

[0 0 13] #P^B§6 3-2 3 5 9 5 3^#{Cfi^T 

[0014] ^e>(c, ^T{«t*fs«o»to^e>, 
[0015] ^fiujcii, wma-^ 

-^*Wn7*^yizWJ£*:ffl]ULTWin-7-3.te7-^ 

^*wsmkT'&zm(foizw&ttTffim$mzm 
fetDmmzftnzitz^tDT'&z. mz.& #^hsso 

- 1 3 6 6 l-^^tcfc^Tli, SSAKl^-f n>X»*JK 

e> 3 £ J: o T^3t#:$:?^|-f &mz.&W£&%m+ * 
it*^TI6T'»S. #fjgB§6 3- 1 4 9 6 6 9 #^$8^ 
) #Pf€¥2- 1 2 3 3 8 5**»Bca3Vvc, g^m^S 



(8) 
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mzmmmmu-^-^mu wmw&u-^-iz 
wj± zmijQLtetfbwmmmffimz-mz&m u 

nmmi a - 7-ijfEL^e> *<z>Mizm?mzm& 
w<&nmmB&fr±(z> h^- wmzmmtizm^ 

[0 0 16] L^L&#«b. Z.<D£o&=lU-t-imZ:% 

^&^mm&ttizis^T\z, m&mtfim.'^mzifc io 
^mtzfrLTffiymizmmznzt-^ ffiym±izm 
s&znt- bi—mzmmt^m^zmiz hi—mttm 

[0017] m&& bi—&*im&m^-£Lit)z>7)\' 
. i3^-wmx\*y)\<t)^--7vy**:m^tz.m&\z& 

ttmu w<m&&±(D b -t—mtmnu u sf-is 

tfS F - 2 ©*£v *RM<D*im hi— fcfflv ^^fC 

&izffiymmffi^r£&Mfc&m\z bi—oiMm*?^ 

K©7;i/*5HMte5^LTffi#*Sifctt**T'li 
fcv\ 30 
[0 0 18] 

[0 0 19] *5§^©BSU{i> h^-*©«¥8Wsic« 

s. 

[0 0 2 0] XmitoBm*. IWM£t-l**-b~RZm 

%.zm®Mf%mm.zmm-t zztiz&z. 40 
[0021] *«w<og«rti. 

m-zztiz&z. 

[0 0 2 2] #SWJ©BWtt, v;i^*5-H«KXtt-7 
[0023] #SKB©B«Hi, ±j$©:?;i/#5>-®$tf£ 

[0 0 2 4] #J85I©B«tt. ®#*&g/tfi«<. MENU? 50 
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/ w 5 -f h mmrwM=. b ±- * v b zmmt 

£>Z.£IZ&Z>, 
[0 0 2 5] *5£W<D i ftMu «¥B#(C?fttf ft »; © Ir* 

[0026] *&8<z>gtt& ^^©^Tfstg©^ 

ft©& n h i— * v b Zm$t & Z £ ic&£. 
[0 0 2 7] 

mmim, mb-r-m^ms.^mu^nr^^mm^ 
t.tt+&wmmj3m-eib*)s wmmmiz. hi— & 

-T& »J , SMfe h-^-©^^ S F - 1 ©ffitf 1 1 
0<SF-1S1 8 0T?fe»J, 

110<SF-2S14 0T?»»J. SF-2(D|6(i^l 

0 0&§!VN£MB£:SF-l£Hi^<bl 0 0£3l^feM 
Afc©JfcB/A©tftf 1. 0J^TT'fe*r^$:#ii(i:1- 

[0 0 2 8] Se>(C *«W14. »«WHB»tt, IHi 
Bf$m&T'&>). W&ttmtt. hi— Sr^&U Sht- 

■fS«^-^^aS:ffl^-5B«i^fife^tCd3VAT. MS 

^- *\ < t %i^m%mzm&miMm2nr=. b 

-f—m-hMmm^^M^^bi—X^). mbi— 

<DW&immm.-em%. Lt=.m&.ffi$is f - 1 omit 1 1 

0<SF-1S1 8 0T*y, -Jg«fiR»SF-2©it«« 

1 1 0<SF-2^1 4 OT'fe'J, SF-2<7XBj^'bl 
0 0$:§K>fcMBi:SF-l©fit^e>l 0 0 5:§|v\^fit 

zwmzm&mzm-tz. 

[0 0 2 9] ^ttc, '>^<tt>-fin-^ 

me&i£imffl%tz<gm-rz'(x-u- hi—m*%.zf 
fmmm^m-r^^n-hi—n. 'pte<t.*w 



(9) 
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#f*PP 8-3 2 8 3 1 2 



*isTymeMt%m®B%£it$m*z>i/Ty hi— 

hi— Zm^rZ hi— *y MCfe^T, W<M& hi— it 
B^mcS F - 2 om& 1 4 0 OTt* 'Jlo-fin- 

- hi—, ^i?y*hi--RtfyTyhi--(D]m.mt.s 

F-2£>)izg^Z.tS:im£1-Z>bi—3ry MCWf 

S ° 10 
[0 0 3 0] 

1 SU^^gtS F — 2 £: MA«HS»m^F E 
-SEM (S-8 00) SMv\ lOOOfCSttlfe 

2 /tt mRiio hi— i o omM^mzvy^vy^' 

btt§gli#^f$IS (L u z e x III) \zmx 

- 1 Jkxwmmis f-2 tfem^z. 

[0 0 3 1] 20 

[&1] 
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SF - 1 = 



(MXLNG)' 
AREA 



x -j- x 100 
4 



SF - 2 = 



_ (PERIME) 2 1 



AREA 



Ait 



x 100 



[003 2] (j£tft MX L N Cim^mM&k^ 
PERIME liffi&CDMBE^k, ARE Aim+omm 

[0033] mtemsF-itebi— m^iizvm. 

7£#^&S F - 2 & h^— «g-?*®(Z)IHIiao 

[0 0 3 4] ©im^SF-ltfl 8 0& 

Si5*fe|.^(iSF-2AU4 0?:gx.5i:, 3c7gfr 

£ y ^-r < y ^Eif&b^; y t^-r v \. 

tp&ttZfBZ&£L<&\,\ g&bi—OSF-ltfl 
1 0«Tffi^| 1 ^iht-^i|![SF-2A>l 1 
OaT©^, &t>*i£B/Atf)«#l. 0Srjg;i3i;£ 

~mz? v --y^&m%±L>p?\,\ *&wit 

[0 0 3 5] £>W£L<& SF-lCDfflAU 2 OS 
SF-1S1 6 0T&U, ^SF-20M1 1 5S 
S F - 2 g 1 4 0 T-&£. 8H$i£T§£g Lfe h Mtf- 50 



[0 0 3 6] y7>ht- >Txn-, Vif>^h^-- 
[0 0 3 7] {^fej: y«3WSS:RLtS-&SB«rP, #« 

mtKK y b fe y t&r t *^s© t * < t,©T'««: 

[0 0 3 8] ht-««:o^TWft»ifci:l5, 

[0 0 3 9] h^-«H^ffiK:iiKfc«tsiaaj^ 

[0 04 0] Mfelvf— £>SF-2«, i/T>h^— © 
SF-2, .-fin-ht- ©SF-2&0f^tf>* b± 
- CD S F - 2 i y & 5 R£*£ V ^ * L K 
[0 0 4 1] $e>(c^r>h^— , >fxn-h^— 
V-fef># h^-- tiSF-l^l 0 0J&M1 7 0 (J;y£? 
*L<ttl 0075S1 60, $e>(C^^L<(il 00» 
S15 0) SF-2#1 0 0#Sl 3 9 (J: y 

^L<ttl00Ml30. $e>{C^*L<ttl 0 0 
75S1 2 5) 

[0 0 4 2] Ifiht-Cfi^T, SF-2*6100 
S:^l^^fefflB 4: S F- 1 i o 0 £5l^7HtA£:<Z>Jt 
B/A©flttt|lI6{Cfev^T, M*$:il^it^CDM^ S:^ 
fo itB/Ate$f£L<{±0. 2 0-0. 9 0 ($e>(C 
(±0. 3 5-0. 8 5) T-&2>Z.£t>\ &»%mHB& 

[0043] $ e>tc K^-^^®(c*i«a^^-r 
iB&Lt=m<Ds&¥mm (d 4 ) *v&jwii/fc*ffl«: 

y CDkh&Wm St ( S t = 6 / D4) (DM&ft 
3. 0SSb/Stg7. 0*»o. SbSStXl. 5 
+ 1. 5T?»*it*9f*L/V^. $e>(CSb^3. 2~ 
6. 8m2/cm3 U»J#*L<tt3. 4-6. 3m2 
/cm3) T'fe53t*!J:^. 

[0044] ±EttHS«« 3 . Oi^iT^S^eiiP 
*HSTU 7. OffifS:«A«i:a«i«SBWSTf*. Z. 

tat bi--m&zmaznzimmiff-tf hi—n^t. 
bi—msfmtoiffiT'x^—y—t Lxmnzmm-r 
zztizmzt^jtbtiz. 
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[0045] nffimo h ±- (Dttmmmiz. b-t-m. 
^ttmmmt b ± -n^izmm-t z mmmi^cotm 

[004 6] S 6 }C{±M«a^*^{C^fcn5 
t (C h i—#L?-<mm&t- »J <Z>i:kS®» SrAU. 2 ~ 
2. 5m2/cm3 (jSF*L<ttl. 4~2. lmVc 
m3) T'&y, h-J— *JI»i:fifeLfelBcr)fi»W(e 

s*»e>tf«sft*fMtefc u <z>m&i£gkwm(D 1 . 5 ~ 

2. 5ffiP^*srt««Av\ 

[0 0 4 7] &®8i»^»:j:oT, JtSiSBttt 
1. 5m2/cm3BU:itfiirtS3i:^f*L^. MM& 
^-Srjfe&ni-SM© h-*--fcr?tf> i nm~ 1 0 0 n mODiffl 
JLtOftSmRMffitmffi&Z&VZ 6 0 %iffl7L¥S# 

3. 5nmJKTT?»<6S3#J:V*. h^- COB 

itS b/S r ©flt(± 2 ~ 5 CD®miZ.$>Z> Z.ttffr£L 
[0 0 4 8] 3tlS>{i, h-*--«*tC**aft*Mi» 

[0 0 4 9] itSMHiBET&tctjEoT, MM! 

Ttm&fiizmm#xzw&2it. b e t#^&m^ 

hV-yi lZ&\,sTl&mbfrtt<Z>nm&B arret 
t, Joyner & Harenda (B. J. 
H) (C«fcoT#^e>tlfcB. J. 

[0050] sJefgiBfcfcvvttt, 

2[mfi 1 fc>.ft-5£:#>, &¥%&<D{&Tl* bi— cmfBW 

^U>*-a^Tte£®^*i£^a?)B 7 
g (trv-y) yjji*-, r (i^k) 7 
-r >»l/* - SrffiV ^&±tc 2 0 ~ 7 0 ft 
mCOb'v bmmZl&f&LY (-fin-) h:J— , M (v - 

k^-- , c (i/ry) bi--, b (zr^ys?) 
hi—<D&& bi— *m^TW&feim&imisBm 

«)ttft±X«tt>raft±JCli. Yht-, Mht- CN 
•f— , B h:*— jWWfc^C R TfiDfiWWcfcffS LT#S 

[0 0 5 1] H bi—\t$F$. L < l£®H4 h i—ifi& < , 
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[00 5 2] XK:iraKfb©fe*b»**:»S« K-y h 

~ 9 m mt-^I t AW* U V \, tf^»$tf4 9 
m mCD h C & <r vf i £, ^W-^J^COi&TiPP^: < 

Ji§^^ffl&^fc±\zmw&.o)b1--1PptsL<. $fb 

fC, * • W^&lzmS < WiSXD^-A^ 
UZ<\,\ £ibiz. bi-—1&frDMM% L *&&tf 4 7M 9 

io [0053] h ^— <DW&ffi&.zm£&mi 

&tfPC9 8 0 iyC-y^-;i/n>fcfa-4f- (NEC 

srssaiu wmmitiwfflt-t-bvv&zm^Ti 

%KaClym®.*Wm-?Z>o t-tz.& ISOTON 
R-II (n-;i/^r— Hx>f-f7-i"y^i/>;^ 
?iS0 «Si:LT«, iuiaSft¥7K?m 

i o o~ i 5 o m i mzw&mt LT$m*mm wt 

20 L<ltTJl*)\''<yi£yz.j\,7xyfflg) &o. 1~5 
mlM, 3KC»g»WS:2~2 0mgJDjLS. SWS: 
{IS Ufeftl*Kt^*ag^#Titt 1 ~ 3 ^Rtt5MRMffli 

7A-f^-i:lT 1 0 O/imTA-ft-^^t, 

&m^#tofr{mMm(Dm&¥tmm (d 4 > , 
30 [0054] tt%mizmt>z> b i—aywsmmtbit »j © 

(^^ v S) li3 0~8 0C/m3 («fc»Ji?*L 
<li4 0~7 0C/m3) T'S)-5^tA\ mE&TODL 

[0 0 5 5] 4&emK&»& b±-CDZlf8,%-mz£Z>& 

w& (zz&frbvtf) v>wfem*m4 zmzL*tf*>u 
[0056] 2 31c, tettmi6o%mmT. 

tLT«f»EFV2 0 0/3 0 0 (/N'^^-^y ^tfc 
40 SO *t'J79. 5g{Ch^— 0. 5 g Sriflx. 

tig^#$: 50~100ml ^4©zKU 
(CAtl 5 0 ll#'e^-rs, /giC 5 0 0^-r> 

a.CDX^ U -> 2 3 CDfeS^:M|gOffl!l^^|2 2 (C|5fB 
86^*1. 0~1. 2g$rAtV ^Mi^)7^24$:-r 
5, 3©Bf<08l!Begp»2 2^®SJ|S:iffyWi (g) 

<i:*ji^#:) fCfe^T, &5IQ2 7#&i»5IUMH(l 
Si5#2 6$:iia5LTS^ff2 5C0ffi*5:2 4 5 0 Pa 
(2 5 0mmAq) fc-t*. *0>«fflrt?- 5Jfi|l»9IS:tT 
iO t£^b-t- S:®§H»5fe"r*. ZlCD^0D«fe|t2 9(Dmfi[ 
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W 2 (g) ZVhi—OmmmSk (mC/k 

g) «. -RS©«I<tt»S*l*. 
[0 0 5 7] 

■- J»£fpS* (mC/kg) =CV/ (Wi-W 2 ) 

[0 0 5 8] $£>{C, ±SH^©«fi(CK^|g?:^ LJ-S 
„ 3£T% JIMSMm&^AJIHmft (C/m3) 

[0059] h^-aaofflEtt^^wewaaH-A c c 

upycl 3 3 0 0^*0* U^-f VtTJ&m £/S 

craters. 

[0 0 6 0] h^-c«^Sft**aHM»i: LTtt-Wi/ 
A-^x-^a^^ovh^?^ (gpc) oy^^m 
dtfiAWCE^T, <B£>?*©fcf-*#3 0 0 0—1 50 0 

■ti&Hk)to\£-9m 5 0 0 0 SrfttSi:, ^G^sts 

f - 1 s f - 2 tt$moyVW.z®m uz < < , & 

^^<2ft±7bH-#T'fct&V\, £-?*3 0 0 0*jjl§T* 
(is h^— BB^SOTSfcSrlF&^L^I-^. ^ 
*«U GPClCiyWESftS. Aft#J&GPCtf)«£ 

Th7tKn77> (THF) -t?2 0BM8Srffi«:f?ofe 

^^A^iiBSfomxSgA- 8 0 1 , 
80 2, 80 3, 804, 8 0 5, 8 0 6, 8 0 7 fcjg 

[0 0 6 1] (Mw) 

(Mn) ©J#(s (Mw/Mn) «U 2~10O5:M 

[0 0 6 2] Ht— <»i3^73m>Ps. (T g) ttj&tft, 

21C-7 0-C) imtLW, 

[0063] b-)—<D%5rX$m&(Dm7£lZi$t£z_ 

«. /^-^>x;i/v-ttss©D sc— 1 co&o m&mm 

fe-fim*. ASTM D3418-82 iC^Tfi^. 

ft &8tL. Or/mi ru i&K0~2 

0 oro^HT'^^-fr^t^fciW^^rtSDSCffi^ 

[0 0 6 4] *»WlCftflBS*iS3gi«HHB»4. *?UX^ 
b> ; *ry-p-i7o;i/^b>, zKU trx;i, N;bx> 

ft, x^u>-t'-;^7^U>^S^ 

T * U ;H&x*-f-;u£S£ft; 1/ > - * * * V 

xxf-^M^ ;*-? L U'>-a-*n;ioi#?y;b88 

*-?;i/&s^fts xi-vy-ytvu-bvjipm-k 
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ft, 7>^L/>-t-r.;i / ^^;ux-^;uitS^ ^ u 

ft, x^u>--f y-7°b>ftm^-^ y?y 
n- h VJi-jy^ryitm^tixntn^x?- isy&Pm& 
ft; jKUttffc^n;v, 7i;-« ^Sttt7i; 

10 flg. 7^>^gg, Id<^rS/«gg H ^uMSfii, dfyt? 

[0 0 6 5] 7.^ b>l;M^fflXf b>^y y--(C 

*fl--5rj^y v-£ltwu r^u;i«E, y^y;i/®E^ 
f 1 ;!/, 7^u;M»x^;k 7^y;i/®E^;k T^y;i/ 
iKrwu yfy;i/@w^;i/, t^u;m»-2-x 

*9VMk*m. *#?y;i/^x^;k **t>V)im 
20 **^y;ugM-?^-;u 7i"Jo_h'j;w ;* 

l/XB^fcx-J-l^^fri/^-f tfx;i/^-^;i/^ 
H*x;i/^^;bx-^-;i/, tfx;i/x^-;i/x— 5=-;i\ tfx;b 

W—Mc&to -.oLflyyVV a-)iiJ7>7 y v- V. 
^lsyyVa-)l,Z?**in) I/-K 1, 3-y#> 

£j]Jltfym^XT)l> ; ^t-;i/7-!JX ^'tr'x;^ 

40 >J¥-Mtis® ; 3 «eUi©lfx.;H£«:*f *-fb^» ; 

[0 0 6 6] JB»^&IMl^6<0«eBHt<0fiLh. ^ 
*tt<Z)|RLh© &frWk<D £o&yy? xm* b i—'fiff- 
tpizs%zi£zz.t. : b#?iLLi*\ /^yjyvvtxfc 

Zf*(DWmfc ? V X* V y? v ? XRVMrO) 

ft; Jj<y7|-b7-f >>7-y^^.5.t>*-€-O^Sfts #;i/-7-A 
9 <v ^ ^2fetf ©S8*ftcT?*>S. SW«*tctttWb«^. 
50 ^-;i/^;7-i07'Dyi'M^* y^^hsat 
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[0 0 6 7] -f-oftL «R7;u=i-;i/, £ftBgjffig& gg 

coo6 8] m&b-t— zmttstzit. fimmm. u 

[00 6 9] Mfe bi—m^mmmt lti*. 
e>nfc h-*-- TWK^s-einiBrt-** 

ttXtt&T gttm.<B®m (Tg±10'C) T-h^— 

j£*vS>#*U\ se>tc#*u<tt. Mk&hi—aitf 1 ? 
fic?*ig<Z> 1 0 n mRiCD^gCDlliffL&MD^ hi— ffi 

[0 0 7 0] N^-tt$$£tfg5 6- 1 3 9 4 5#£;$P? 

2^C*Jcllfbb3SSRh^— #2tfS3 6- 
1 0 2 3 1 #£3g, #H§Bg5 9-53 8 5 6#£pjg, # 
BP85 9 - 6 1 8 4 2^#{C^e>ftT^-£SB8SK-£ 

ttmzK$k2ft2>%it&tt&$:m^T bi—ttZ-Z 
[007 1] IftcW&gfgM^S&cfcS h-*-- 

- bmttmz^z, b-t—*ifr%*miizim\zmmir 

[0 0 7 2] JEIC^^U>- 79V;i#Mm& 
[0 0 7 3] XtC*^££v*TflrBIRim&*'r& h 



(12) 2f$p,B¥ 8-3 2 8 3 1 2 
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#iSWf4#& < #^&^<£ <^ft#KZ)*tV ^^ftlJWJ 
[0 0 7 4] h^-«t?G)«Bg{Cifflgai^aS:M^o 

hi— $s&<wM xzm-tz>&*> tcaB^aiKatwra* 

tt5 0~9 OTCcAi&KtCiKtLTM^fcfT?. 
[0 0 7 5] $e>(C ^fxD-ht- , ^r-tfysbi- 

- isyy b-t—coftt L^mmiz-D^xmm-r^. 
[oo76] bi--mi L <D—$$xiz±#.t>'m&mz ± y 

20 mf&Znfcb±- &E^53£lC£y$!9!<D8&^S:iS«) 
[0 0 7 7] $«b{Cte, h ^— nT/is ^JVmm. 

y^)\m^^mt\z^ yjsrtLfc h^-- 

$rffl v % a 3 i: T% *»fl©H«JK«3EFS56JC» * L < « ^ 
30 hf— <D«ftfcjeilrtxS:fllfc-5rfc&<Wy 

a, 

[0 0 7 8] 3Tffl®ifcSj«^fcLTtt<g«<fc^»|(Wt 
»*L< t ASTM D3 4 1 8 - 8 tC^gSLTiil^ 

s*ifeiB8»e- i7 <D±im± \d- >7m>\ 4 0 ~ 9 0 -c 
40 a t<m.m*MKe> i a^^j^ii < ^ y , m^^lt 
0 -c zmt-z t.j&sm9um < 

[0 0 7 9] flSttfL*««CDa^:^-^ffl©5i«®8H3e 
(Cii. miJ^'-* >i UV-tlSD S C - 7 

>l:t7hU #^Sagl 0°C/mi n. TiffiDeSrff 

50 [0080] (g^-fL^®^ bTti, y^yvv? 
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[00 8 1] ig^ft hf— fi^tfJ/^SBPflfflg 1 

0 0«*»a*J5~3 0a»fl«airt-S*t*qff*L 

[ o o 8 2 ] $ ib tc a, h y— at® &^g»»#tf)$n £ 

^FJSSW 5-99 %g e>(C#£ L<{±» 10-9 
9 %T-&5 liWKLK h y— «33®©#SMr!fS 
.mmts B333Hf^aBFE-SEM (S-8 0 0) £M 

LTxn «fft«| (Luzex3) StAL 

[0 0 8 3] fl^rj^LTtt, hy— m-hm^LtcW 
®B^tt©^*» 6, S ^— !(5z^<DMg5pi%@© 1/10 

9r?mmiz&vz hi— m- ot&a. z^m) 
mtT^m&E) , &M&mm amxjiyvA, 3< 

Uf7'J>i», XTTVyWttJJli/VL,?* 
if) , ft-Xy???*, ^'Jiiii'fif^j, 
[0 0 8 4] 3*ie>*f*JWtt. hi— ISfri 0 0M4SP 
fC*fU 0. 0 l~i o*MfcWBv*e>*u »St< 
{4, 0. 0 5~5WMB&H^<Z>ti2>. Zixbtmft} 

[0 0 8 5] *#§^T-tt4${CJtia^{C!K^^i/ 

~8 n ™%m<nmB- v-i—tm*>*.&im 40 

SIX f &gs#oi± U «&* 3 4: T?fiK^4Mt 

©fliT'SSLtmif3T/i/x;u«ig&^^-^ Ny— £ 
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tfCJ: VMS© hy— «C?S»5Z4:*«TS5. 
[0 0 8 6] K^-^^JSSfeiMftl-o^S^S 

WJfflLja»tJ«W» (TEM) *J§^ hi— (Dm 

[0 0 8 7] ^^fSi^LTti, T 
(m-, p-) -t+ji^l/y, m (p-) -ai^-jv 

>, U u~ h y ;b, y ^fy? 

' *fcttffytR8j7Ky v-av> K^y^H2iSl I I - p i 
3 9-1 9 2 (John Wiley & Sons*± 
S© tcfBKOJiafetf^yMEBsyg (Tg) *\ 4 0-7 

S= S^'5^«^ag^4 0"C*?»(D^-(C{i, s^- 

-15 7 5 "C SSte fcfc».&<B±fl. S =fo e. 

^OHPWWS8Wtt*qrL<«T"r*. ^MHHBtk^- 

^bA , -^I-^ a i/^ D 7^-5 7 ^_ (G 

PC) tcj:»;»es4xs. ^w^GPcoM^iSi: 

>^JT- 2 o imHAffl £fr o a - * y -x;w b 
$rg*i± L to, 3EtCfitt^bj*fiMC.i* 

^^A^&MtM^^lfott, THF (fh5t 

j^itt ^ > -f^ y 7 j )v $ - T- 5 L fc-y- > ^1/ S <J * 
-9-X#3Sil 5 0C$:MV\ ^^A^fiSctiBSFomi^ 
A-8 0 1, 8 02, 8 0 3, 804, 8 0 5, 8 0 
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e , 807 zmsLw&xv \symm<Dtfm&zm 

(Mn) li, 5 0 0 0~1 0 0 0 0 0 OT'fe'J, 

(Mw) nvem^m. (Mn) ©it 

(Mw/M n) tt. 2-100 5r^1-^ffiffl|^*^ 
[0 0 8 8] 37/£/x;i^|5aS:*r* hr— :&-?S:gg 

®ISSfli£:LTfi, 7^l/>£ (* l 

^-Wm&Jim hi— £ LTtt. SfcTflfcHFilC*: »J 

[0 0 8 9] hi— sK^^ffitCS £>{C:ft##fifigJi& 
KtfTfeSK 2( 
[0 0 9 0] M»MMn»f®^?>MGMfle». W7 

^smsLnzmtztizzi:. zse 3 izj&mzm.&t> 

*v«fc3HS$*iTV^34:*W*Lv\ MS^^f 
S*iT^sz:j;*W*U^ 

[oogi] ®80mmz&vzim£isT\z. mem 
e>*is, 

[0092] (Di^tf, ifeiamtas 30 
**»ciHBcfl;i5T, fif£f»», ismmm. mmm 

[0 0 9 3] (2) iB»CJ&15T, ffifStfBI, fflttfeftt 
*fettv-7*7y-M£*^«:^*iftc«ftiU g-g. 

[0094] ( 3 ) CT, Sf&SfSI, ftWm 

M SBW^S^LfefEyv-^^ftSSLffca-^BH 1 40 

[o o 9 5] m& hi— mmm/mm*. hi— «mc 

[0 0 9 6] ^J^«^«i^S^ * I/— hfcftfeWif 50 
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S»T**S. ^^T'/M^ TttAT-khy&Mm 

□*s/*;uK>B. 3£§8eE y sow u *;u-tf>gt5x>* 
* 7 x y -;b^Sffi®3b^f e>*is. 

[0 0 9 7] IE#mttfC«tRirf LTT1» ! 

[0 0 9 8] -^P^>S.U!B||S^5^(cj:S^ffi 
0 ft; SU7"^;i//<>£/Vb7>^-^A-l -t Kn#S/ 

At- K^7;b^n^fl/- h^fOUmCTZs^—V L3& ; Z. 
*y-yf& 7xUS/7>ffc 

ft 7iDJ/7>fti«) : iKiMUaKCDAitK ; ^7* 
*W K ; ^7*^;i/7xXJif b- k i/'t7f;UX;KU- 

[0 0 9 9] J^b^mHHmJ4RfiT^£: UTffl^ 

1 OOfiiSptC^fLTO. l~2 0Mig(5, #{C0. 2 
~i 0Sfigp^«-r^3i:AW*L^o 
[0 100] m&MmitLTij-ifsy^y?, w& 

[oioi] -uia-meiMtLTi*. m&7"j\tis 
ft, wy-f>Kuy>ft"&*, Ty^^-jyit-^m, 
Ty&msm, *=f-yit&fo, Tv-jiTt hik&mizK 
«^*is-ft^ft*W6*i5„ j^flewfeji. c. i. e 

^>Kxn-12, 13, 14, 15, 17, 6 
2, 74, 83, 9 3, 94, 9 5, 9 7, 1 0 9, 1 
10, 111, 1 2 0, 1 2 7, 1 2 8, 1 2 9, 1 4 
7, 1 6 8, 1 74, 1 7 6, 1 8 0, 1 8 1, 1 9 1 

* K $Mizm^*>tiz> 0 

[0 10 2] W>*m&mt.LTlt. $Sej"7 !/f bej 

ft, ^Nfnnen-Mb-^ft, 7>^9^y>, * 

i-zvhyitis®, %mmv-*rit^m, t7h-^ . 

ft, ^'Jbvft^jrtW&W. JWWfCfct c. 
I. t'W>hl/7K2, 3, 5, 6, 7, 2 3, 4 
8 ; 2, 4 8;3, 4 8:4, 5 7 ; 1, 8 1 ; 1, 1 
4 4, 1 4 6, 1 6 6, 1 69, 1 7 7, 1 84, 1 8 
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5. 2 0 2, 2 0 6, 2 2 0. 2 2 1. 2 5 4 tfft iC«F 

[0103] 2/T>iMSfg4: LTfi. i7^n^7-> 
»u-*ft^4WWWf&ti*. JlftfiUfcti, c. i. 

• fcT^>hr/U-l, 7, 15. 15:1, 15:2, 
1 5:3. 1 5:4, 60, 6 2, 6 6 fimiZffi&lzm 

[0 10 4] 3*ie>®JW53tW4. *ttXttatel/»C«: 

tt. fftL< ttWBg l o o Magptc^f 1 1~20 mm b 
[0 10 5] «ft*fcLTtt. |fc ZlAfrh, -yT 

^*WSl< 2 — 3 0m2/g. #(C3 — 2 8m2/g 

[0 1 0 6] Wm<DmK£LT&. 8®#, 6®#, 
m tftfc iim*«:if*We>*l*. 8®fo 6® 

±T*#*U\ ?^ffiftO¥i^l5zgi:bT(i0. 0 5- 
1. 0«m##*L<, $e>lC#£L<fiO. 1-0. 
6/tm, £e>tCte, 0. 1—0. 4/tmiffl£L\>\ 

[0107] ^tt#(i^«ag i o o mmmztt l 3 0 31 

— 2 004495, 0*L<(i4 0 — 2 OOMigp. £<b 
fCJi5 0-1 5 OfiSgPAW* UK 3 OMSSMcjiT? 

2 0 0SfiSPS:S^Si:^FtttcraS*':4-rs« 
[0 10 8] h-j— ^i:ateSft5M»»l»flEi:LT 

*®&tf ^ >j *«»ft®rtajtc*s i/^ y 

<, *£Na 2 0, SO3 2 -^©SS^^C0^^$g^ 
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'™vy<t^zw&/\uvyit4mt&\zm^zz.£ 

[0 10 9] *^tcfflvxe>ix*i!«SW|»*ttBETS 
T-SlfS t i $ JfcSjBBttf 3 0 m 2/ g # 

±, #iC 5 0~4 0 0 m2/gO^H^t;0D^$f^ 

«tf*0. l~8S*gp. #£L<&0. 5~5Mffll 
Se>fCjf*L<ttl. 07JS3. OfUKP*v#{cK^. 
0 [Olio] J^KM^&ASgHMRIiHM*. -ftjfi 
S# 3 0 n m&TT'&Z 3 £ U \ 

[0111] ^mtzm^ti^mmmtt. &mz 

yik&fy>v>%i%®3m\T\ ysmztvz^ 
[0112] ht-^^it^u {g^tas 

[0 113] *?§^{Cfe^T{±, «5^fSteJ:Ot/*fett 

T, S&tC-?J8KEg#3 0nmS:jB>LS (#£L<l;ti± 
*®3&>*5 0 m2/g*j«) . «fc L < (i, 5 0 n 
mOfc (»*L<l±Jt«ffl|^3 0m2/g^) 

[0114] h^- tc. 9mt6&swmt:#A.* t i,yma 

[0115] -fin- hi—, vif>* h^-- , i/yy 

^-iztmtztemwMtLTit. w&Mtv'fv 

0. 01—0. 2wm, i^KffcS2 0-9 8%T'4 0 0 
nmfCfet-tSJtSig^XjM 0%JXh-efe-S)Seft;^^>S) 

[0116] *ttTT'temm*zwm®iz-iwm. 



(16) 
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<. ±&Aa(cj:6fi7mcD4rasn^A«Hitr. mm 

[0 117] A-y^'J >^PJiS:*#ftTt'iD*^L«: 

[0 118] a-y^y^^M^LTWu ^^-y^'J 

* 0 < fllv ^ <Z)tt 2/ 5 > * *y ^ U > *TWT?*» U . T 
[0 119] R m S i Y n 

DS*. RttT;i/=t**2/aiS:n%U mli 1 ~3 Cft&gfc 
] 

bVtb^-yy^y, h y x h ^ i/ 
r-^^^y^Tfdpi/^ptr^hy^ 
£—frbVT*b*cyy5y, *^-;uh y * h^f 
f>:^>, ^^hyxh^ri/i/^>, ^fy^hy 

* b^-i/y^y, Vj.*-foV* b^-yy^y, y^)V 
y'aLh^yy^y, hy^wh^7>, tKo 
^yntf^hy* b*yy^y, yx.-jibV^b^ 
yy^y, n-^^yjibV ^ b^-yy^y, n- 
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[0 12 0] J: *J»* L < tt, .flc^TwStl* h 'J T;i/ 

n^2/T;i/^r;i/2/^>*»/^y ytmtmt 

[0 1 2 1] C a H 2 a+l-S i (OCbH 2 bfl) 3 
«*. att4~l 2<B»R&a*U bttl~3©SBR 
5r^-To ] 

a#4 i *J/N*v*i:, ^ti^t***^bKtt*MST 
-f -5. a # 1 2 J: y tateKtttt-HJ-fCft 4 f& 
*m±&&- L^-tv \. b 14 3 J: y ^« n ^SJSffcSHB 
T-TSo a{44~12, ffiL<li4~8, Mil- 
3. f*L<l±l~2A^\. 

[0 12 2] o OMMmzMLX 

l~5 0a*ap, *?£L<143~4 0Sftg|5#&v>„ ft 
7MH9S42 0~9 8% «fcy$?*L<l43 0 — 9 0% 
«ty»*L<tt4 0~8 0%*\&V\, 

[0 12 3] gfefcfbgtt2 0%J; y/J>£^£, SfflTT' 

[0124] m«tzftt-mwmm<Dtm& bi— 

*S3*fflSHWSfiF±©jS> 6 0. 0 1 ~ 0 . 2 m m#& 



0. 0 l/tmJ:y/J\S^fc. h^— 

a&**i-s>f<&y, h*- awt*«£ 

[0 12 5] fyig&TOSi: LT«, **»E#tfn?flB« 

[0 12 6] £<b{C. ±&<D£olZLTmJk%mZtlfc 

10 4 0 %RJ:T?*S 3. L K 

[0 12 7] <eittfcJ:Ot/±fctt* 0--y?te.\is}± 
(DfcMZ~tm.m 5 0 n mJSJLfc («F* L < 14J*SI»# 
3 0m2/g^) ©MlXtd«tl®3^{Cia^«W£?- 

*.«*MKS/ y J«frtfy ^^;b->;nrx^^ 

[0 12 8] ^WBtCflM-rsMfih-*— 14. ftffWff 

[0 12 9] ^©^flcjH^J^S^^F^S.^* 

*i*jfc#fciaHBcj:y. &mmtmmm±v>bi- 
-&*r<3&mt±i,zi%--i l zfr-ojmizm7-?z zt&t 

[0130] mmmmt&mtezcmffi&f-izwi. 

b& am ^a, foQoy^mT'fflft^ b-t-m 
*tpvzttzi£&z£im£isi<\ rtitcfc y bi— m. 
^mzw#ffimmzi£i-fr^miEA&&-£i£z> 

30 [0131] bi—izmsm, mm^^^tmmm 

x ^f;i/7i_;bi/yr->, &W3£&yVzi-y<D 
&m ^ y ; Ky& x y ^ y h -;nxr^. h 0 
^ =f- u -)iy" a ny tt-f-JUDtug aK y ^-;nxf 

jKyx^u> s /Ky^ntfl/>, dfyy-rX j^'J 
a-pf i/^-i' >©*n^/Ky^f-i/7-r > ; aK'Jx-^l/>^ 
y n-;k zKy -fa f i/>^y n-;i/0$n$d<y i/*y n 
40 -^l/ifhyf^l/i/^-K T-h^^^/5/y-ir 
- bOttUgtr'fm^z.'rJl ; V- 2 -x^;b/\dpi/;i/-fe 
A>r- h, s;- 2 -x^;i//\dpi/;i/T^- b(D#agy 
x^; h y>!rbi/;i/zhX7i- h, ^nt:;i/7i- 

A/*nifw, ^j^b^yji^a^uy, xv? 

-fc-Mt-ttfa ; !K'j7i-;n-fiK T;i/^p;i/^-7^ 

f fc5Scfttt<Z)S*» 6 2/ 'J n - >X*47 y ftlfiWbWR^* 
50 L/V\. 2/'Jn->iiLTl4, 7S;»>'J3->; i 
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-jvmiiy U =r- x ^ * * '>;HHts/ ya- 

-X MSlBIBEfx^ 'J 3->(Z«D*SJC5tt2/ "J3- 

S/'Jn-x T^l/^ya-x flSBSSBHxS/ 'J 
n-x T^aJri/Iffii/ya-x 7y*QH£2/y n 

^f;b7i-;i/i/yn->, ^jw\-f Kn^'xxxj 

CO 1 3 2] l»tt***St?*ffi**^tt. SftttTSS® 

£ K«fc y ■£0»tR& JKW-$©T?, flMt^co i/ y 3- > 
tt*©«St±^ttfiftS. fijfcttS/'J 3- 

*. #£j£tt£"J3-XT'^ -ffl!mo«ig{Cj:oT«^ 

£. 2 5TCfCfeWS«ao«l 0-2 OTjc 

StT'fe43h*W*t<, J:»J#*L<H:2 0~10 
^cSt, #(C(i5 0~77jc S tT*&3Z. \„ 
l o c s t*W0#£T*tt. <&&t- 

coi3 3] mmmmomm&mt, xx^xz- 

VT5 0 0 C\— ira«D fcffiwcfffc-i. VKo*»* 
3VT 5 0 OfflttRt>-y— <Dt>fcr3&ffi»ca0f, * 

±{C*asS*lfclfiK (pas) licSt {Cgsmf-S,. 

[0134] jftHst m&tt&ftfc l < itmmtT-izm 
WfMSr-e©* isarrs «fe y fcSMftt&cfcn*. *c 

tnmz, mmmmmmomm^m^wt^ mm 

[0 13 5] Sft^©*®fCm^^&fiS3H±U 

[0136] mimmM^mmmmiztm^it^Mi^ 
msm&- mizft& lx v t&ftamffl&flM&tiB?*; so 
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isffmBHwtm&zmu ^Ajmmiz^xmma 
e>T*T»* <fc o ^ffltcj: *m*mmzim?zm{#® 

«fe o T«ttttft?IB©jyfc*«i: £(3 < $ tiTHSSt?- 1 m i 

<zn?*Kc#*u*. *J-jim&M®i:LTl*. xv^ 
10 'y?X7-7- xMi/^v;k xh>y^/*;k y 

-f U v t S ;k ffifflBHMWtf * L < a. 
[0 13 7] /\XXx;i/ 3ff-;i,*;UDJ:3& 

sc7)?g«g?f Mitmmz&i-izmzttz zttmbfr 

[0 13 8] «tt*K^*«»J^®fflJ«K:o^ 
LTli^ar^BIl 0 0Mfig[5(C*fL0. 1-715^ 

*s «fc e> izmtmzimzimm-tz z\ tim* l < , 

[0139] wummm^m-t^wmmB-t lx 
30 (i, msmmmizit, mmt^^b<itmmt^ 

[0140] mmtis®£Lx\-i, xrisym& 7? 

a^ft'^#>i:LT(±, Si0 2 , Ge0 2 , T i 0 2 , 
Sn0 2 , A1 2 0 3 , B 2 0 3 , P20 5 <Dtngmim I >T 

*yy^yw&.. ^v^ywfa. ^;wi«s©*ns 
[0141] 3ix6©**»Tt)aK<fe«jKffifitffl^-t 

si, ai, Ti (Dmm, wsAtmm^^\ 
m& hi--im<D*5- bj—izm^zm&temnt&Hz 

) [0142] ^S-?«s$:^ yfm\zii y^ftjjt 
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[0 14 3] ffi<T«fS^-CD!fSSi:LT(^ £?SL<« 
0. 0 0 L~2 0Am, #IC0. 0 0 5— 1 0 # m#\g. 

its 5~5 0 0m2/g. iyff*KltlO~4 0 0 
mVg, $e>(C^*L<Ji2 0 — 3 5 OmVgtfA 

2 0~9 0*fi% *F£L<{±2 7-8 7Jfci;%, ifffC 

#* i, < «4 o ~ s o mm%tf&\> \ mmmmvmtf 

\Z<\\ 

[0145] mimmmz$mL-D-3m&*ftz.z>£? 
icmmm^HDnm^ 0 . 5 * mvxtxsb z> z t am 

[0 14 6] {KffWtn&iOSetC h^— «t¥- 

m safe* v vtm;0mKm{Lt=.mL<mmz:im 
wtimzmtzit&imvm!rt& zt&x^ m&t 

#^£;&n*iI8ftU i&glc/S DT*&# LJ^fS-f 3 3 £ 

±®SWfe, iM?tfi<«S-?ttM«^fl| l o OSiSPtcM 
U 0. 0 1~5 0fiMU*e-rSifc*^f*L<, <fc 
y»*L<{±0. 0 5~5 0fiSg|k ^JCiiO. 1 — 2 
OMMWAK 0. 0 lfiggU^T'tt^^ft^*^ 
fc<, 5 0fi*aP$:SxS#^T'{i^«^f4(CSgiI^ 

[0147] fflmmim*te&7iffi!Mizmimmmz 50 
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[0 14 8] #?UI*&tti:LTtt, -tf^-fK 

SHSilLTl 5/tmJKT*W*LV\ 1 5 Mm£ig;lS 
* fe, ««^^M^-^a-r^BuCO#?LSS<*© B E TjS 

xm& l fcg*?s^fc <t y ttmrnmit 1 o - 5 0 m v 

gT**5*©j&W*LV\, 1 0m2/g^jgx*tt#S(3D 
#c#M?f #J£^-f£ 3i:*«L<. 5 0 mV g £j@ 

uxk rnimmiz^m^^mtLxit, mi 
mmzmstim l ztizmftMmmizWitt&xmik 
-ess. WLimmm^^m^rz^immii^mmu 

1 0 0 MMWCfcf U 0 . 1—20 fi*gpco^HT*M^- 
■f 5 U v 0 . l M»Si5*jiT*fi^&o^7b^ 
&<, 2 OSSSPfcigA-Si: N-^-- (WWBcftttlcBH 

*7&\£mffi&^ftmzmmsmmzim. ao. 
[0149] *9mc4M?sm»tugwM;i. 

^SS^ffi©*(C*f-rS^!f!^S:8 5SKU: op* 
^A^8 5^>LhT'*)5.i: h^— i£comwmtf&}±U b 

[0150] mmmmmimmtm^-^mmi^±i$. 
t Lxm&2t\zm&iz*ftw<DwmBfc*m>mizm 

gmmmm±izffimit3i.te£Lt^ fimzm-f&w> 
& ; mm^mimmmytmcommmmt lx. wtm 

mt£fflfefrb&Z&WMi>%^m&;\*e>iZ*<D±iz 

mmzMsmztf^i-z^mti ux.it.. Koi^oimtf 

(1) JfSrUWJ-rsflfflSaWcasBx*;^- 
«XB^%.©S:«^S. (2) awtffi. J^?fifS$:#^-r^ 

mmmax.^ (3) isv%^eiK?:^-rst^$:*w^ 

«fCLT^MKrt-<5. #« (1) omtLXlt. M%(Dm 

«fcy^UfS= #S (2) tUTtdu #M?&f4^J^$: 
«&I«RFi:"rn«J:V^ ^© (3).i:LTtt, ^UEg^'V 

1*. #is (3) cD&yymmmteznmimffl-vmm 
ffim^<Djmf)miz$mx&2>. 
[0151] zftb<DWfti>mmz<gmi*-&z>f~tbiz 
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^xm&2tix^z%mmMx$>ti& mr-\z$iwm 

' 0WM%tf&\ lMM%*V'pfa\ 

<, 6 o mm% zmz. s twn*mfmv l^v. mm 
[0153] *mmit. ^^mftsmmtzmmm 

mXSbZ. 

[0 15 4] *f§^{CMV^^P«?^e#fls^* 
[0 15 5] *afgtt«B*4-*4mfc UTI*. 

******* '.mwsm-^^^tzm, **** 
v 9 ; mwt&v m+& **** v 9 aw & n 

[0 15 6] £4x&#WH£flLWCtt, S&fcffiBgg&tt 

;i/-tr;i/n-x, r.hnt;i/n-x, x^b>-7* y;i/ 
SI, *■£ -f >, *y 7 S K, *S^--f P >, - # 9, 

ciotMsns. -eoawttajiro. i~ioa 

[0 1 5 7] TVftgm, 7 9U*/T- 

Mm ; -fe U>, #aati/ U n >®tt£MMMC^ & 

fc«fc laiRwtLTJt /s«ea*Sig*f4^ 

MBS. S/Ua-Xffll, xjK*S4«ft iW^-;MSHB 

8 0 MA%&>T. $?*L<(iO~40 V ^ « 

*?I££®<Z>IB8SH: 5 At mJ«T, 0 . 0 5-2/. m 50 
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f&ZtlZ. ^©KJPtt-|2«j(c«5~4 OAmm 
WSIKSHMtt SfcsfcfcttflMBJct^ixu 

^ ; fc K*l/>ffc£4& ; ** U ;i/ffc£<ft ; -fe b>, -fe 

[0159] in&«?sifiiaH*«&^$*sie«^ 
^'J^^i"j;i«ixf;b, 3Ku^i/>«H8, 7*y 

» [oi6o] mmmtLT. msmzmrc*,*\,\ « 

T^y;u« xztf*s4ttiB. 7^y-;i/«fl|, 

s ^ it z n 6 cd^si &sf fcjwrwfc $ ■& ti CD * Wi 
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tLtg*l. Omm, ifi^lOmmC^W^^ 
»7l/-K&14. 7N/m (1 5 g/cm) CDjfcgjEET* 

c = - 4 5 0 V, Sg-fS^SSW TXJ&frV p p = 1 

200V, f = 2 0 0 0Hz&;§^£:„ 

[0 2 8 8] O P Cmt K5A<7)<7 U --Zsf^V- K 
£LTJ^#2. Omm, efiS8mmfflf l/#>:J.k§g 
^"1/-Kfc2 4. 5N/m (2 5 g/cm) ©ifcgEET*^ 
ynt^^-K(i9 4mm/seci:U 
y -^Mav t i:^W*M»V(DJtV t / V & 

1. 5 UTJOterlRrtCEBES-efc. &h7— fcLTtth 
i— SBfiftf 2 4 am& V ±- 1 L fe„ 

[0 2 8 9] v€>^tht- hv— fcitf'f x 

n-h^-- tiN^— SSiM3 3~3 5©h7— l 0, l 

1,12 L^=J&#3g||gr>J£ffiv \ -f ti-ftiH 1 
tCnVtM»4-l, 4-2, 4-3(C#AL^^ 
2/35WK^J:yia»©lfflWBflaWT?. 2 31C, 6 5% 

(cmSi&fPADLT, ffI7 5 g/m2©«^ (*& 
ffi "4E¥U *£f$f±<Z)4 St— ^SrilMffi^ 

[0 2 9 0] ZLtf>B$tf)^flU ^e>*|i3i!£¥<*5'VD# 
feh^— ©IE^^{i9 5-9 8%T**»J, #IS*£¥# 
5^£ig^6^<2iK¥^tt9 5-9 8%t&y, Hi 
•&»(C=fe9 0-9 6%i:HfV>«^^5^U SfettJc 
fi*U eiWt/^, W^C«tfRy<Bfc^A# 

[0 2 9 7] i®33J«^U-^"i:J»fih^— iiLThT- 

^^NV 77. £ l/TBSS/ W dc: 5 0 0 

V, mA?&&WVU TXJ&ftV p p = 1 1 0 0 V, f 

= 2000Hzi:U W&*V-rfV)mmvtk.®dbfc so 



62 



*&7/tm, J I S*'MIPP*lffi3 (Ra) 2. 2 # mCO 
[0 2 8 6] 

1 0 OfiSgp 
9 0S4SI5 
1 01 



108? [0 2 9 1] jg§gffljl 2 

H&hT— i:LTh7— SE&092 5©h7— 2£ffli,\ 

mmmmmmt Lzmmsstw icopcf^ 
«g ufej^ttusspj 1 1 1 m&iz Lxmta l £*to 

Ac 

[0 2 9 2] rCD^OPC^TtK^Al^^tfRHE^ 
{£5'^?>&&bi— Ott^flmZV 5-9 8%T?**J, 

(Hshe^* 5 >bmmt 6 ^e^?^* 9 5 - 9 8 % 
y e> n^o 

[029 3] itj£ffiI7 
jUfi ht-t ht-J8l«3 7® ht- 14 (SF 
-2 = 152) i, feht-i:Ltht-17, 18, 
1 9 Sr&i-f SJ^WU 196091 2 i: il«tC LT®ffi L 

WW* 8 5-91 %T*fe y, cfOIE¥ff 5 fr£>3£§3* 
6A©K¥»i8 0~8 6%i:!5:tJ, £-|fr*6 8 — 7 
8%tht-fiDf!|®P!AHI^ofc„ ^ifc^ 

[0 29 4] JttgW8 
m& hi— £ LXmthi— 1 <Dfrt> *) Kl«tt St— 1 
5 C«WfW5S^) &«6«-^-SJe^H4Ji«»S 7 4; W 

<, ^T't»5 0%^T*feofe. 5'f>««B 
[0 2 9 5] HggfflJ 13 — 16 

hi—msmt LTTM&mmcomm® 7 ^ m. j 

I SW«^ffl$ (Ra) 1. 5um<Dm%m*. & 
[029 6] 

1 0 OfiiSP 



30 



40 



4 5fiigp 



M«tf>it3SVt/V£2. 



5fi*g|5 

*. asthT— 3, 4Tii*i6^ii .1 £mmzm?m!& 



(33) 



8-3 2 8 3 1 2 



63 



64 



[0 2 9 8] ggggll 7 
M&h-t—H\sXh-t—mm2 80Xmb-t— 5S:« 
fS U 77. £ LTmSW TX&ftV d c = - 

4 5 0V, M-rsSEa/WT^fifc^V p P = 1 3 0 0 
V, f = 2000Hz fc-tSJbtfWSafiW 1 1 £nWtC 

[02 9 9] jgfifeffljl 8 
«fth-#— tUTh"*— «tt«3 6fflifebt-13$: 

[0 3 0 0] HS6fflJl 9~2 2 
JHfiN*— tUTht- «Bfi«2 9~3 2<Dhi— 6, 

7 , 8 , 9 £/§v *fe£J0MiieSH 1 8 i: IQgHC LTMffl 

-7—6, 7, 8i:ra«ft£i»«:B«toW»e>nfe. 
[0301] gaggig 

h^— fcUTh-^- fBfiW4 0~4 3©^-l 7. 1 

8, 19. 2OS«fflLTWHLfe3S««0S:fflvxTfT-5 



[0 3 0 2] Jfcftffill 0 

h ***—£: LT K^"— SS^0S3 9 <D hi~— 1 6«^fflLT 

* £fc«as« 7 £ ra»ic#tfo«3p%sfs^ 8 s %^mx$> 

10 o£. 

[0 3 0 3] |ytsffl|2 3 



20 



■tLtht- §s^M4 4«)K^— 2 1 -km^zz. 
mi$ 9 5 ~ 9 8 %T-fe y . 4>ihne¥# 5 <b<e^ 6 ^ 

©IS9i»*tt9 4~9 7%tW<fVK^&s(SS:^U ^ 

[0304] H-j— g£gff!l4 5 
-f2f->38&7fc7 1 OfifigptC, 0. lM-Na 3 P047K 

aw^es**- ammtxmg) &j8wt, 1200 

0rpm{CT^U^„ 3*UC1. OM-CaCl27fc 
^6 8fi»^i:%DU Ca 3 (PO4) 2<Z>& 

[0 3 0 5] 



•?Hy*M&M (C. I. tf^>hb>y K2 0 2) 

mm tuxrw;** <m*7o-c) ] 

[0 3 0 6] _hfSf*N-$:6 0"C(C*HiaU TKS^i 
<4$J*8KfcIgRS© SrBWC, 1 2 0 0 0 r p m 

2' -T!/hT^. (2, 4-$/'^^;b/'<i/nnhij;i/) 1 

[0 3 0 7] |&fB7K^8E»ttifc±IEE^tt#fift3ffl^ 
SttXU 6 01C, N2#H»TKlfeV^ TK^=E 40 
5 dp-fr- (CT lOOOOrpmfl 0#fSfgS$U 

ffioo, 8 o-cfci&su i oBwasjcs-efe. 

[0 3 0 8] *#<b*l£v-fcr>* fiKF-1 o ommsm 



6 5BA® 
3 

1 5fi*g|5 
3MSSP 
1 0S4SP 
5 0SSgp 



ETSacfcSJfcOTRtfl 0 0m2/gT*&.2>8fcM4& 
ft^*>£:2. OHS^U ht- 2 

7i7-f h^'J79 3SSS|52:^U ^^FJ (A) 

[0 3 0 9] h^— gStfflj4 6 
-f7f>5SSfeK7 1 OSSSPIC, 0. lM-Na3P047K 
^St4 5 OfifiSSfc&AU 6oicicsn5aufc^ TK 
^^*^+)— (^»ftxig|5D &«wr, 1200 

OrpmlCTi^lfe. ZlXtCl. 0M-CaCl2* 
»» 6 8 JcaanU Ca 3 (PO4) 2 ^>S* 

[0 3 10] 



16 5 



(34) 



4$BP2 8-3 2 8 3 1 2 
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66 



^T>^fe^J (C. I. fcf$r*>M/?Kl 5 : 3) 
l^XTlVyy?* (Sl67 0'C) ] 

[0311] ±ia$ms:6ox:{cMau tk^^ 

(tmiffltXmO &«^T» 1 2 0 0 0 r p m 
2' -7*J\ZX. (2, 4-i/"^^;i/Al/p- hu;i/) 1 

oastreaMtu t^i^iMi^b^ io 

[0 3 12] |f(f2*^<*:*{C±f2M^tt#a<*^^) 

6 0"C, N2»H»TlCfeV^, TKiW=E 
5 (CT lOOOOrpmt'l 0#fiHW£ U 

ifc $0g£UT, 5. 5#m(Z)!|£K#;ftr© 

[0 3 13] »6*ifeS/T> h"*— OOMfigpic*20 

ig&SJ (C I. tf^>h-fxn-l 7) 



3 5] 

l 5fiS3P 
3S4SP 
1 OfifiSP 
SOfiSgp 

***LT, -f V^fl/MJ* h^>^>T*#L3iL£BE 
TatCjcSJtaifflltfl OOmVgtfeSSteKWt 
^*>§:2. OSSgP^U i/7>€ht-2 3Sff 

*tU79 3fiJMPSa^U 9MKS!I (B) tbfc. 

[0 3 14] h-j— g£gffij4 7 
-<:t>3afek7 1 OfifigpiC, 0. lM-Na 3 P047K 

ms.4 5 0MfigP£&AU eoicicifiLfef, tk 

(«j*8W£TSB!D fcfflWT, 120 0 
0 r pmlCTSSfbfco 3*UC1. OM-CaCl27K 
*»6 8MKI5«:»*lcaaoU Ca 3 (P0 4 ) 2 <Z>6& 

[0 3 15] 



W&vvy (WRuKUx^-. 



1) 



[xx^i/^y** 0^*7 0-0 ] 



[0 3 1 6] ±§5*^5:6 Or iCiUSU TKS^5 
#•9— (*SJ3f»f£rf&© SJB^T, 1 2 0 0 0 r p m 



2' -TV/tTx (2, 4-i?^^;i/AUnr.h«J;b) l 30 

[0317] msfcm&wz±3m^*mmmm 

6 Or, N2#fflftTtCfe^T. TKS*? 
£ (CT lOOOOrpmt'l 0#R3SS$U 

jfLoo, 8 01CIC#?SU 10HfS©5$tt. M 

■mm (mmmo. 22^) 



1 6 5M4SP 
3 5MSSP 
1 5fiSgp 
3SSSP 
1 ofiSSP 
5 OSfiSP 

[0 3 18] flf&ftfe-rxn-h:*— 8MF-1 0 OfiSgp 

E Tfc&C J: SJtSffiKtf 10 0 mV g -ea&SifeMSB* 
-ffc^*>£2. OSSSP^U -fxo— fe<DNf— 2 
4£#£„ O^rtSS:^ 5 iZmLf-. 

hi— 7MAmzMU TV U;MHHB3- KS*ife«tt 
7i5^f h*-vUT9 3MSSP&S^U ii^PI (C) 

[0 3 19] hf— S££#|4 8 



1 0 0fi*SP 

«Sihf*mitf-^ : #?**&5 0 0 0, #5^Tg : 5 81C) 

1 0 ottai 

»j m^-Spi<v^iyy>(y) 2fiagp 



[0 3 2 0] ±f5f*Pf&yU>^-lCTzl^U 1 3 0 

Lt-wmmz^y^-zjvTsmftu wmmtv^ 



50 



^l/^S/^-lf^T'iteK^b^lS^nfc— V&iLmi 2nmffl 
$£KS"J* G?lS^<Z)BETJ:fc*®ai 2 OmVg) 
1. smMBtHeftisViS (BET^ffl|2 0m2/ 
g, -?K8mO. lam) 0. 5Jtfigp$:^lDU ffi^ 



(35) 



4#BB# 8-3 2 8 3 1 2 



67 



68 



* E TttMWmit 1 . 0 mV c m3T?*ofc. »e>4lfc'h 
[0 3 2 2] h^-g£jff)4 9 (it3£flf) 

[0 3 2 3] hj— g£gfflJ5 0 Cfeggi) 



1 0 Oj 
5 5"C) 

7MSgp 

2S4SP 

(BETirfcSiragl 0 Om2/g) £2fii§P^ 

*u mmmzmfttz ^>t> n-j— 2 7 

[0 3 2 5] _hffib^— £:W6}M3 5 #m©T* U 
;MtfB|a-M&!47x^ H=^y-Y£7 : 9 3<Dfift 
ibT'ig^-tTrjS^^J (E) fcUggLfc. 

[0 3 2 6] h:*— S£t#J5 1 



[0 3 2 1] flte4xfeMfeh^-<7>fi*¥i£*fc®i6. 
5 m mt* »J . 5 . 3 m mtS »J , S F 

-lttl4 1T?*»J, SF-2(tl2 5T?»tJ. BET 

JtsKffiRU:5. 3m2/cm3tfeofe. h^- 1&tt>B * 

(flSfl^dWBt * : 6 0 0 0, HvXmt&T g 

• C. I. tf^>hy;i/-l 5 : 3 

[0 3 2 4] ±MSffimaZ3L?xbA-#-zm*<^&- 

tea 7> 4^&fflv^«S6«^T«l9«^S:«« 
U, li¥^S)"5. 8xtmT'fe'J, SF-13&U6 
5, SF-2^15 50)|9i!»Sfl5i'7>Kt-fif«:ff 

fc. #e>*ifcS/7> h^— «H=4C>f V^;> h U ;* h # 

■ *-ifsy-f=7vV (¥^S16 0nm) 5S4BP 

«6a^*«£-* : 4}***&5 0 0 0, ^7X|®*Tg : 5 8'C) 

1 0 0fi*gp 

• i£S£FJ «s»?*k u * 1/ 7 >r » 2 

[0 3 2 7] ±gBtm&^U>**-tCTS^-U 1 3 0 

o*c) iz&vmwumu fsnfeht-fiffiooi 
*gptc*f u 2 . 0 siasoiajzaosKtf 1 * yffl&j-zm 

[0 3 2 8] #6tifc|Rfth^--©fi»¥*Slfigfi5. 
8/imT'feU, SF-1K14 0T?$>U, SF-2&1 
3 0 T'feo fc. *§<=>*l£ h-*— <Z)«Tt£ £31 5 IZtt. ★ 

i&feSI [*-iK>y5y* (WfS&6 0nm) ] 



[0 3 3 2] ±I3W^6 0iC{CMSU TK^=£5 
#-9— «^»fbX^0 «r»Wt, 1 2 0 0 0 r p m 

2' -TV¥* (2, 4 -iot-^l/Ml/D — hU;b) 1 

[0 3 3 3] |&I2^K^«ttpfC±i2S^ttJ^fi«:^fe 
SfiAU 6 OX;, N2»H«,T{Cfcv^T, TKiS*^ . 
< ICT lOOOOrpmt'l 04JflHW¥U fi^ 



★ [0 3 2 9] 3<Ohf— 7MJMMC*tUT, 7fJ;i/i 

•^bSMBW (F) tLfr. 

[0 3 3 0] bi~—!SS8&fflo 2 
-C^->3cSfeK7 1 OMSgPlC 0. lM-Na3P047K 
»«4 5 0fl»S«AL 6 0t{Cjn»Ufc«, TK 
(ftjfcWLlStK) SrM^T. 120 0 
OrpmC^flfe. ZintCl. 0M-CaCl2*i 
Sg6 8fiSSP&#?*{CSs&tlU Ca 3 (PO4) 2<Z>8H£ 

jitiymj- MjfAo. 1 sasp&^&D-ii^-L^o 

[0 3 3 1] 

1 6 5M*SP 
3 5fiS0P 
1 5 HASP 
3fifiSP 

1 omssp 

5 0fi»SP 
1 OBJIHKlSSitfe. 



50 



jfloa 8 0t:ic^su 

1 a mO^^«f5i-7-$:^ffe 0 r^v ^T^ 6 OX: *T- 
JBIRU ZftZpHllZWmU $"b(C9 0"C*T'AI^ 



(36) 



ftfflW- 8-3 2 8 3 1 2 
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[0334] n t>ftt-m&b-t—%&-i o om&mztt 

bX. -f yttfrhV* h^r->i>7>T«LtBET 
SctC «fc 5J*3lIW# 1 0 0 mV g T'&SSfcTK'Wfc^ 
*>2. OftMPSr^SLT. MfeCDh^— 2 9 

*l£3 5 /itm<Z»BM£7x5>f N^'J79 3fiS§P£S 
H-U (G) ilLfc. 

[0 3 3 5] h±- §£gfflJ5 3 

(BETit^TOl 8 0m2/g) Sr«ffl^5JS«^ttB 
[03 3 6] h^- §£gffl[5 4 

K*— SB6H4 SJCfeWt. -fy^;i/hU^ h^fS/S' 
^>T'*ffiIL£:7;i/^ (BETitSEWl 6 0mV 
g) S:«ffl-rSJ£WttRIKfCLT2/T>fe©N^— 3 1 
(I) SSBSLfe. * 
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.* [0337] b-t—cmmss 
-SS1M4 8 T-ttfli LfeateKtt-> y * feiwtftjewtt 

h 1 *— 6tmmzLXi/Ty&(0b±- 3 2 & 

#K BBWCLTgHWW (J) &SBBLfc. 
[0 3 3 8] hj— 8£gfl)5 6, 5 7Rtf5 8 

h:*— 186094 5,4 6,4 7CfcWC, 8 Ori^S 
JCEft. $ bfCTT- h ? ]s-7tpT' 1 2 0 °C, 5 ^SSj^ 

io mmizLx^ify^mmm (to , ^r^mm\ 

(L) , -fxn-JBtiaa (M) 
[0 3 3 9] h-j— gggfflJS 9 
h-*--IS&W4 SJCfcwc. M&mtlsXti-tfy?-^ 

*j ^ zmm-rzimitm&iz lx hi— zvmu mm 
izLxm&mmm (n> zmtz. 

[0 3 4 0] 
»5] 



Na 


e 






SF-l 


SF-2 


itB/A 


22 




CA) 


5LB 


107 


114 


2.0 


23 




(B) 


as 


107 


115 


2.1 


24 




(C) 


as 


108 


113 


L6 


25 




CD) 


6l5 


141 


125 


0.6 


26 Ctt«*D 






6l5 


141 


126 


0j6 


27 attain 




(E) 


5JB 


165 


155 


0.8 


28 




(F) 


as 


140 


130 


08 


29 


M& 


(G) 


&3 


140 


139 


1.0 


30 




CH) 


03 


140 


128 


0.7 


31 


'/7 V 


CD 


a5 


107 


115 


2.1 


32 


fT > 


0) 


as 


107 


115 


2.1 


33 




CK) 


a7 


106 


107 


12 


34 




(L) 


a4 


106 


107 


1.4 


35 




CM) 


a7 


107 


108 


LI 


38 




CN) 


as 


114 


112 


OS 



[0341] mmm2 4 

-immn-^-t bx±j a zsmsx-w&znt-mm 40 

tA-5K>^lfc^n-7- (1112 mm, 3 

s±5 0g/cm) s:«fflu mmmffimtLxm 

3W3©OPC«atK9AS:fflvM/— !f-JKfe (6 0 0 
dpi) fCj: yHfSPm^V D =- 600V, ^spmfiv L 

=-100 var&fjKmit&j&i&Lit. mm&izim 

• h (fii»7Am) 

[0 3 4 3] &vv?, OPC«&fcK5i»£K9Mfc*y- 
^©HW ( S - DH) 4 3 0 0 it mil U3tflHgfli 8 0 50 



v \ n^co^fi h -t-mmtmt ltti 

*t7Mm, J I S^MKWBS (Ra) 2. 2/imO 
SffllJf £, ^WZ^X h Ifefigl 6 mm©Xf> U 

[0 3 4 2] 

l o OMSgp 
9 OfiftSP 
l Ofiigp 

mT (8oom), hi— mnmtt L,xm& 1 . 

0mm, gfcUl Ommffl^ l/*>=fA*f:/U- K£ 1 



(37) 

71 

4. 7N/m (15g/cm) *S 
ffifW 7X i: L-ZtmJU d c = - 4 5 0 

v, as-rssafeAV p P = i2oov, f 

= 2 0 0 0HzSIl»fc. 
[0 3 4 4] OPC^K^A^U-->^*yu-Ki: 
• LT^2. 0mm, ifi58mm©7 \s$ynl>$St7 

l/-F£24. 5N/m (2 5g/cm) flffiHETSjS 
. ^omt:-KB94mm/secilU 31 

i. 5 £ Lrnm^mR^itr^ m&bi—iiisTit io 
(d) zmmLtz. 

[0 3 4 5] 7f>^ht- :>7> h^— fccktf-fx 
O-h^— {±hTJ—SSiM4 5-4 7<Z)^^J (A) ~ 

lC^-r^f|4-l, 4-2, 4-3lC2gAU8fi^ 
. i/WSlCj:Ulai*(D®^fi^#T\ 2 3U 6 5% 

U^bfco OPCDtF5A^e.Mht- 
*ISI£f:#5lC<&¥U *I^K^5±(Z)4feOh^— 

#*7 5g/m2<z>|£:f$t (lb®jft) 'Mg^U 20 
Wm±<D 4 & h^-^&«6nffiS«#©(C J: y jS&£ 

[0 34 6] 3©^(DOPC^6K^A*>e)tfr^^ 
5/\OT^h^— <D&&%mi3.9 5~9 8%T*&y, 4 1 

r5«^ 5 6 ^<Dwmm\* 9 5 ~ 9 8 % *: 

**J, »&«JC=fe9 0. 3~9 6. 0%£ffv*£5ffl* 
[0 34 7] itgeffjl 1 

i/7>mmitLxmsm (e> sxm&Kh^- g (s 30 
f-2 = 1 5 1) *«ffl-rsewi4. hssm2 4^b« 

fe. ^<^*, 200dpi X'temm±fflm*^t>\ 4 

0 0 d p i TM^tflfcy J4a#fc*>a>0>, tT/W?^ 
[0 3 4 8] ^ZLT'fttC, !E9tt«:J:tfSfc«>fc:. 

[0 3 4 9] ZtUZ. ^7>ht-0SF-2^, 
h^— ©SF-2J:y^:S<*»ja^ aGEfc«5f*fcfr 40 

[0 3 5 0] Jtttftll 2 



4f HP 2 8-3 2 8 3 1 2 

72 

m&m (d> ©**yic ht-2 6 mmmm^ 

[0 3 5 1] |Q£ffl)2 5 

xmm (f) zmm-rziMummizwitiLZft^f- 
v, /u^j bnxvy*, mzmzmv 

[03 5 2] g|jgfflJ2 6 

wgH$zmm?immt o p caft ki? a^hsrs: 3 0 

0/j.mtU m&mftil LT 3 0 0 V<Z>aSWt#fc «fc 
tf, 2kHz, 2kDp p©53Wt»S:aiBttOL/T* 

4 nmj^fti£Ktf»£>*-ife. 

[0 3 5 3] g£fifefflJ2 7 
J«SW2 4»Cfcvrc, jRfigMMR (G) SrflBffl-rSJeW 

9 5 %tm=F<&T l> feo 
[0 3 54] m&M2 8 
|Q6M2 4iCfe^T^5E^J (H) 

£ fcfCHJfifll 2 4 JCjfc^TffiT 
[0 3 5 5] j£56ffl|2 9 
2B6W2 4CfcvvcS/7>?i«W (I) £«yB-T£JiW 

[0 3 5 6] Hi6fflj3 0 
3«fiW2 4lCfe^T. S/T^JRiWW (J) fc^St"*^ 

[0 3 5 7] Hi6fflJ3 1 
*»W2 5K:feVNT. mmi (K) ~ (N) i&^ffll-S 

[0358] txt<D&mmijmmm<Dmm%k*&. 
6 (c^-r 0 

[0 3 59] 
»6] 



73 



(38) 



*#Pff1¥ 8-3 2 8 3 1 2 
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mm 


ft 


Ctf m) 


SF- 1 


SF - 2 


ttB/'A 


<*) 


2 OTE^W* 

CM) 












(A) 




U 


107 


114 


2JD 


98 


97 


o 


© 


© 






CB) 




S3 


107 


116 


2J 


08 


97 


o 


© 


© 






CO 




63 


106 


113 


13 


98 


97 


o 


0 


© 


® 




(O) 


aa 


U 


141 


12S 


03 


90 


95 
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